Design and in vitro and in vivo characterization of mucoadhesive matrix pellets of metformin hydrochloride for oral controlled release: a technical note.
The aim of the current work was to design and develop matrix pellets of hydroxy propyl methyl cellulose K200M and microcrystalline cellulose in an admixture for a mucoadhesive gastroretentive drug delivery system. Pellets containing metformin hydrochloride (500 mg) were prepared by the pelletization technique using an extruder-spheronizer. Pellets were characterized by differential scanning calorimetry (DSC), x-ray diffraction (XRD), scanning electron microscopy (SEM), circularity, roundness, percent drug content, percent production yield, in vitro swelling, ex vivo mucoadhesion, in vitro drug release and in vivo x-ray imaging studies. Optimized pellets were sufficiently porous spheroids, free flowing, had smooth surfaces, had yields up to 75.45 ± 0.52% and had drug content up to 96.45 ± 0.19%. The average particle size of formulations MF2 and MF6 were 1.13 ± 0.41 mm and 1.22 ± 0.18 mm, respectively. Formulation MF6 exhibited strong adhesion, about 94.67%, to goat mucosal tissue, and the desired in vitro swelling, with a sustained drug release profile for 12 h and with retention in the upper small intestine of rabbits for 10 h. We conclude that hydroxy propyl methyl cellulose K200M and microcrystalline cellulose at a 2.80:1.00 w/w ratio could be an effective carrier for multiple unit controlled delivery of metformin hydrochloride.